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PRGHUQEXLOGLQJVFROODSVHG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ZKLOH WUDGLWLRQDOEXLOGLQJVXFKDV1RUWKHUQ1LDVOmo Hada 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2QWKHRWKHUKDQGZLWKWKHLQFUHDVHRIZHDOWKSHRSOHWHQGWRUHQRYDWHWKHLUZRRGHQKRXVHVWRPRGHUQEULFNKRXVHV
DSSDUHQWO\EULFNKRXVHLVDSULGHWRWKHRZQHU8QIRUWXQDWHO\WKHTXDOLW\RIZRUNRIWKHEXLOGLQJLVYHU\LQIHULRUKHQFH
GXULQJHDUWKTXDNHWKHVH³PRGHUQEXLOGLQJV´FROODSVH)LJXUHDZKLOHWKHZRRGHQEXLOGLQJ)LJXUHEQH[WWRWKH
PRGHUQEXLOGLQJLQ)LJXUHDVXUYLYHG,QWKHSUHYLRXVSDSHU/XPDQWDUQDDQG3XGMLVXU\DGL>@UHSRUWHGWKDWEHVLGHV
GXHWRWKHOLJKWPDVVRIWKHZRRGHQKRXVHZKLFKDWWUDFWVOHVVLQHUWLDIRUFHWKHWUDGLWLRQDOEXLOGLQJVXUYLYHGGXHWRWKH
GHWDLOVRIWKHFROXPQVFRQQHFWLRQVWRWKHIRXQGDWLRQ,QWUDGLWLRQDOEXLOGLQJVWKHFROXPQVDUHQRWIL[HGWRWKHJURXQG
WKXVVLPXODWLQJDIULFWLRQEDVHLVRODWLRQV\VWHP)LJXUHVDDQGE
%XLOGLQJ&RQVLGHUHGDQG0HWKRG
,QWKLVVWXG\DW\SLFDOQRQHQJLQHHUHGEXLOGLQJVXJJHVWHGE\%RHQ>@LVXVHGDVDSURWRW\SH)LJXUHD7RHQDEOH
VOLSEHWZHHQWKHXSSHUVWUXFWXUHDQGWKHORZHUVWUXFWXUHWKHDQFKRUVEHWZHHQWKHWLHEHDPVDQGWKHIRXQGDWLRQDUH
RPLWWHG)LJXUHE7KLVEXLOGLQJZLWKRXWDQFKRUWKHRULJLQDOEXLOGLQJZLWKDQFKRUDQGDEDUHIUDPHZLWKRXW
LQILOOLQJZDOODUHVXEMHFWHGWRHDUWKTXDNHZLWKYDULRXVUHWXUQSHULRGV6$3YLVXVHGWRSHUIRUPWKHQRQOLQHDU
WLPHKLVWRU\DQDO\VLV7KHJURXQGDFFHOHUDWLRQXVHGIRUWKHH[FLWDWLRQLVDVSHFWUXPFRQVLVWHQWJURXQGDFFHOHUDWLRQ
ZKLFKLVPRGLILHGIURP(O&HQWUR0D\16WRWKHDFFHOHUDWLRQGHVLJQVSHFWUXP>@VSHFLILFWRWKHDUHDZKHUH
WKHEXLOGLQJVDUH7KHPRGLILFDWLRQRIWKHHDUWKTXDNHUHFRUGLVSHUIRUPHGXVLQJ5(60$7DVRIWZDUHGHYHORSHGDW
3HWUD&KULVWLDQ8QLYHUVLW\6XUDED\D,QGRQHVLD>@7KHRULJLQDO(O&HQWURWKHPRGLILHG(O&HQWURDQGWKHLUUHVSRQVH
VSHFWUDFRPSDUHGWRWKHGHVLJQVSHFWUXPDUHVKRZQLQ)LJXUHVDEDQGFUHVSHFWLYHO\
7KHEXLOGLQJFRQVLGHUHGLVPRGHOHGDVDWKUHHGLPHQVLRQDOIUDPH)LJXUH7KUHHVWUXWPRGHO>@LVXVHGWRPRGHO
WKHLQILOOLQJEULFNZDOOZLWKWKHZLGWKRIVWUXWLVRQHTXDUWHURIWKHGLDJRQDOOHQJWK7KHSODVWLFKLQJHSURSHUWLHVDQG
WKHVKHDUFDSDFLW\RIWKHEHDPVDUHREWDLQHGXVLQJ&XPELD>@$W\SLFDOLQSXWWR6$31RQOLQHDULVVKRZQLQ
)LJXUHDQG7KHEXLOGLQJLVDUELWUDULO\DVVXPHGWREHEXLOWRQVRIWJURXQGLQ3DOX6XODZHVL,QGRQHVLD

D E 
)LJ7\SLFDOQRQHQJLQHHUHGEULFNEXLOGLQJD3ODQRIWKHEXLOGLQJE$QFKRUVEHWZHHQWLHEHDPVWRIRXQGDWLRQVSDFHGHYHU\PHWHU
162   B. Lumantarna et al. /  Procedia Engineering  171 ( 2017 )  159 – 167 
D E 
F 
)LJ(O&HQWUR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D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E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,QGRQHVLDF5HVSRQVH6SHFWUD

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H[WUXGHYLHZ

163 B. Lumantarna et al. /  Procedia Engineering  171 ( 2017 )  159 – 167 


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

)LJ7\SLFDOSODVWLFKLQJHSURSHUWLHV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)ULFWLRQEDVHLVRODWLRQUHOLHVRQIULFWLRQEHWZHHQWKHXSSHUVWUXFWXUHLQWKLVFDVHWKHWLHEHDPZLWKWKHIRXQGDWLRQ)ULFWLRQLV
GHILQHGDV)LJXUH

  Nf ss P  
  Nf kk P  

,QZKLFKfsfkPsȝkDQGNDUHWKHVWDWLFIULFWLRQIRUFHNLQHWLFIULFWLRQIRUHVWDWLFIULFWLRQFRHIILFLHQWNLQHWLFIULFWLRQFRHIILFLHQW
DQGQRUPDOIRUFHUHVSHFWLYHO\7RPRGHOWKHIULFWLRQEDVHGDPSHU)ULFWLRQ3HQGXOXP,VRODWRUVZLWKUDGLXVLVHTXDOWR
]HURIODWEDVHLQ6$3Y>@DUHXVHGZKLOHIRUEXLOGLQJZLWKDQFKRUV WKHDQFKRUVDUHDVVXPHGDVKLQJHV
SLQQHG7KHFRHIILFLHQWVRIVWDWLFIULFWLRQDQGNLQHWLFIULFWLRQIRUWKLVUHVHDUFKDUHVHWDVPXFKDV


)LJ)ULFWLRQDOIRUFH
$QDO\VLV5HVXOWV
3.1. Base Shear 
)LJXUHVDQGVKRZWKHWRWDOEDVHVKHDURIWKHWZREXLOGLQJVGXHWRHDUWKTXDNHVZLWKDQG\HDUVUHWXUQ
SHULRG LQ;GLUHFWLRQ:KLOH7DEOHVKRZVFRPSDULVRQRIPD[LPXPWRWDOEDVHVKHDU LQ WKH WZREXLOGLQJVGXH WR
HDUWKTXDNHVZLWKDQG\HDUVUHWXUQSHULRGLQWKH;GLUHFWLRQ
,WFDQEHVHHQIURP7DEOH)LJXUHVDQGWKDWWKHWRWDOEDVHVKHDULQWKHEXLOGLQJZLWKIULFWLRQEDVHLVDOZD\V
VPDOOHUWKDQWKHRQHZLWKDQFKRU&RPSDULVRQEHWZHHQWKHDQG\HDUVVKRZVWKDWZKLOHWKHPD[LPXPEDVH
VKHDURIWKHDQFKRUHGEDVHLQFUHDVHVE\WKHIULFWLRQEDVHRQO\LQFUHDVHVWLPH7KLVLQGLFDWHVWKDWWKHEDVHRI
WKHIULFWLRQEDVHEXLOGLQJDOUHDG\VOLSV
7DEOH&RPSDULVRQRIPD[LPXP%DVH6KHDULQ;GLUHFWLRQIRUDQG\HDUV



%DVH6KHDU1
(DUWKTXDNHLQ;GLUHFWLRQ
\HDUV \HDUV
)ULFWLRQ $QFKRUHG $QFKRUHG)ULFWLRQ )ULFWLRQ $QFKRUHG
$QFKRUHG
)ULFWLRQ
0LQ      
0D[      

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)LJ7RWDO%DVH6KHDULQ;GLUHFWLRQGXHWR\HDUVHDUWKTXDNH


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  
166   B. Lumantarna et al. /  Procedia Engineering  171 ( 2017 )  159 – 167 
3.2.      Drift 
7DEOHFRPSDUHVGULIWGXHWRDQG\HDUHDUWKTXDNHVLQWKH;GLUHFWLRQEHWZHHQEXLOGLQJZLWKEDVHLVRODWLRQ
DQGZLWKDQFKRU,WFDQEHVHHQWKDWDSSO\LQJEDVHLVRODWLRQUHGXFHVWKHGULIWVLJQLILFDQWO\

7DEOH&RPSDULVRQRIGULIWGXHWRHDUWKTXDNHLQ;GLUHFWLRQ
&ROXPQ,'V
 'ULIWGXHWR(DUWKTXDNHLQWKH;GLUHFWLRQ
\HDU \HDU
)ULFWLRQ +LQJH )ULFWLRQ+LQJH )ULFWLRQ +LQJH
)ULFWLRQ
+LQJH
.      
.      
.      
.      
.      
.      
.      
.      
.      
.      
.      
.      
.      
.      
3.3. Damages 
7KH$QDO\VLVRQO\VKRZHGVOLJKWGDPDJHVLQWKHDQFKRUHGEXLOGLQJGXHWR\HDUHDUWKTXDNHDVVKRZQLQ)LJXUH
+RZHYHUWKHEDUHIUDPHDOUHDG\VKRZHGH[WHQVLYHGDPDJHVGXHWR\HDUHDUWKTXDNH)LJXUH

)LJ'DPDJHVLQD)UDPH<E)UDPH<F)UDPH<GXHWR\HDUHDUWKTXDNHLQWKH;GLUHFWLRQ%DVH6KHDURIEXLOGLQJZLWKDQFKRU
LQ;GLUHFWLRQ
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
)LJ'DPDJHVLQEDUHIUDPHGXHWR\HDUHDUWKTXDNHLQWKH;GLUHFWLRQDWW VHF
&RQFOXVLRQV
7KLVVWXG\GLGQRWFRQVLGHUHDUWKTXDNHJRLQJLQWZRGLUHFWLRQVWKXVHOLPLQDWLQJWKHSRVVLELOLW\RIZDOOVDOUHDG\
GDPDJHGXHWRORDGSHUSHQGLFXODUWRWKHZDOOIDFHORDG,IWKHLQILOOLQJZDOOZDVGDPDJHGGXHWRWKHIDFHORDGWKHUH
LVDSRVVLELOLW\WKDWWKHVWUXFWXUHEHKDYHDVEDUHIUDPHDQGZLOOSRVVLEO\FROODSVH
,WFDQEHFRQFOXGHGWKDWWKHQRQHQJLQHHUHGEXLOGLQJVXJJHVWHGE\%RHQ>@ZLOOVXUYLYHZLWKYHU\PLQLPDOGDPDJH
WR\HDUHDUWKTXDNHLIWKHVWUXFWXUHLVFRQVWUXFWHGVRXQGO\+RZHYHUWKHIULFWLRQEDVHEXLOGLQJEHKDYHVEHWWHUE\
DWWUDFWLQJRQO\RIWKHWRWDOEDVHVKHDUDQGRIWKHDYHUDJHGULIWGXHWR\HDUHDUWKTXDNHRIWKHWUDGLWLRQDO
IL[HGEDVHDQFKRUHGEXLOGLQJ
5HIHUHQFHV
>@ %/XPDQWDUQD3HUNHPEDQJDQSHUDWXUDQSHPEHEDQDQGDQSHUHQFDQDDQEDQJXQDQWDKDQJHPSD$SDSHUSUHVHQWHGLQHDUWKTXDNHHQJLQHHULQJ
VHPLQDU0DNDVDU1RYHPEHUWK
>@ </DVH.RQWUROVHLVPLNSDGDUXPDKDGDW1LDV3URF+$.,FRQIHUHQFH-DNDUWD,QGRQHVLDSS
>@ %/XPDQWDUQDDQG33XGMLVXU\DGL.H\QRWHOHFWXUHSUHVHQWHGLQWKH7KLUWHHQWK(DVW$VLD3DFLILF&RQIHUHQFHRQ6WUXFWXUDO(QJLQHHULQJDQG
&RQVWUXFWLRQ6DSSRUR-DSDQ6HSWHPEHUWKWK
>@ %RHQ70HPEDQJXQ5XPDK7HPERNDQ7DKDQ*HPSD-DNDUWD,QGRQHVLD
>@ %DGDQ6WDQGDULVDVL1DVLRQDO7DWD&DUD3HUHQFDQDDQ.HWDKDQDQ*HPSDXQWXN6WUXNWXU%DQJXQDQ*HGXQJGDQ1RQ*HGXQJ61,
,QGRQHVLD
>@ %/XPDQWDUQDDQG0/XNLWR5(60$76HEXDK3URJUDP,QWHUDNWLIXQWXN0HQJKDVLONDQ5LZD\DW:DNWX*HPSDGHQJDQ6SHNWUXP7HUWHQWX
3URFHHGLQJVRI+$.,&RQIHUHQFH-DNDUWD,QGRQHVLD
>@ +%.DXVKLN'&5DLDQG6.-DLQ$5DWLRQDO$SSURDFKWR$QDO\WLFDO0RGHOLQJRI0DVRQU\,QILOOVLQ5HLQIRUFHG&RQFUHWH)UDPH
%XLOGLQJV7KHWK:RUOG&RQIHUHQFHRQ(DUWKTXDNH(QJLQHHULQJ%HLMLQJ&KLQD
>@ /00RQWHMRDQG0-.RZDOVN\&80%,$6HWRI&RGHVIRUWKH$QDO\VLVRI5HLQIRUFHG&RQFUHWH0HPEHUV&DOLIRUQLD8QLWHG6WDWHV

>@ &RPSXWHUDQG6WUXFWXUHV,QF&6,$QDO\VLV5HIHUHQFH0DQXDO&DOLIRUQLD86$
